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Introduction General context: |—°¢

The pig feed market is looking for:
1. Alternatives to the use of some vegetable oils which come from
imported crops at high environmental cost;

2. Solutions to promote digestive health and reduction of medication
cost.

Insects’ products seem to be an alternative
» Interesting fat composition
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ZOOM: BLACK SOLDIER FLY LARVAE OIL

Fatty acid profile comparable to other premium quality oils

0% 20% 40% 60% 80%

100%

mCl2 mCl4 mCle C18
Saturated FA

C18:1 m(C18:2
Unsaturated FA

Coconut
oil

Palm kernel oil (PKO)

BSF oil (IF)

v

Palm oil I

Soybean oil

Sources: Tables INRAE — CIRAD — AFZ ; https:/feedtables.com/fr
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C8:0 Caprylic acid
C10:0 Capric acid
C12:0 Lauric acid
C14:0 Myristic acid
C16:0 Palmitic acid
C16:1 Palmitoleic acid
C18:0 Stearic acid
C18:1 Oleic acid
C18:2 Linoleic acid
C18:3 Linolenic acid
C20:0 Arachidic acid
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The pig feed market is looking for:
1. Alternatives to the use of some vegetable oils which come from
imported crops at high environmental cost;

2. Solutions to promote digestive health and reduction of medication
cost.

Insects’ products seem to be an alternative
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Innovafeed’s Hilucia oil has low CO, footprint relative to conventional oil
alternatives and preserves land and water consumption vs palm kernel oil

CLIMATE CHANGE (kg CO, eq) — per 1 ton of Hilucia Oil eq.

8 238
212 247
Hilucia Rapeseed oil  Coprah oil Palm Palm Kernel  Soy oil (no Soy oil
0il Kernel Oil 0il deforestation (deforestation
(RSPO/CSPO) involved) involved)
Impact of

vs benchmarks

WATER CONSUMPTION (m?3) — per 1 ton of insect oil eq.

698
Hilucia Rapeseed oil  Coprah oil Palm Palm Kernel  Soy oil (no Soy oil
Oil Kernel Oil 0il deforestation (deforestation
(RSPO/CSPO) involved) involved)
Impact of
Hilucia Oil

OO OO O ©O

. D I: Source: Quantis LCA Analysis tool 2.0 for Innovafeed, June 2022

INNOVAFEED )
*Not commonly a part of LCA, but measured using ICV Péche Index

vs benchmarks

LAND USE (k Pt) — per 1 ton of Hilucia Oil eq.

440 349
251
135
37 109 102
— I
Hilucia Rapeseed oil  Coprah oil Palm Palm Kernel  Soy oil (no Soy oil
0il Kernel Oil Oil deforestation (deforestation
(RSPO/CSPO) involved) involved)
Impact of

vs benchmarks

Key take-aways

Impact on
Water Consumption

-19%

vs. Palm Kernel Oil
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CO, Land
emissions use

-90% -66%

vSs. most plant-based vs. Palm Kernel Oil
oil sources
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General context:

The pig feed market is looking for:

1. Alternatives to the use of some vegetable oils which come from
imported crops at high environmental cost;

2. Solutions to promote digestive health and reduction of medication
cost.

Insects’ products seem to be an alternative
» Interesting fat composition
» Environment friendly

Previous studies demonstrated at least similar or higher performances
of sows and piglets fed insect oil:
- Further work is required to understand how insect oil could modulate

digestive health in piglets
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Objectives @

The aim of this project was to
assess the effect of insect oil
developed by Innovafeed on:

* The zootechnical efficiency of
sows and their offspring

* The health of sows and piglets.
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. INO: Insect Ol

Materials and Methods . SBO: Soybean O

Protocol validated by ethical committee APAFIS#37608 . )
Lactation  Weaning Sampling

Maternity
Gestation l Oil included iso-quantity:
Gestation: 1.5%

Lactation: 2.0%
Dy
Piglets: 2.09
Large White x Youli. glets: 2.0%
18l 16 P
M 220

2 sick sows were eliminated
from SBO group

~110d 7d 28d 35d

Measurements: Zootechnical Health
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Results maternity performances

Weight: no significant difference on weight
between groups were observed at allotment or
at weaning.

No significant differences were observed in
maternity performance

Backfat thickness: did not differ between
groups at the entering maternity.

At weaning, the sows that received insect oil
tended to have more back fat than the others
(+ 1.4 mm) => improvement of reproductive
performances
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Effect of dietary oil source on weight of sows at the entering in
maternity (allotment) and at weaning

(P =0.985) (P =0.869)
270 234,8 2350 2294 230,9

210

180
9150 ESBO
120 ®|NO

90

60

30

0

Weight allotement Weight at weaning

Effect of dietary oil source on backfat thickness of sows at the
entering in maternity (allotment) and at weaning

(P =0.616)

(P =0.083)

21 189 194 18,2

18 16,8

15

g 1 ESBO
9 mINO
6
3
0
Back fat allotment Back fat at weaning
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Results maternity performances

As expected no significant differences
were observed between treatments in
maternity performances.

Insect oil supplementation during the
last week of gestation was too short to
impact significantly the maternity
performances.
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Deaths* / born alive (%)

Deaths* / total born (%)

Born dead / deaths™ (%)

Born dead / born (%)

Piglets born dead per litter

Piglets born alive per litter

Total piglets born per litter

0,0 10,0

] iNo: Insect Ol
. SBO: Soybean Oil

Treatment effect

150
18,2

251

51,8

15,9

7,4

3,6
1,5

15,9
18,0
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Feed & Milk Composition

Fatty acid profile differ among fat
sources:

INO: High saturated fatty acids
SBO: high linoleic acid

This altered the profile of fatty acids in
milk with high concentration of Lauric
acid in INO sows, known for his
antimicrobial activity.
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Fatty acid profile of soybean oil
insect oll

o I |
sso )

0 20 40 60 80 100

Fatty acids profile of sow’s milk fed
soybean oil or insect oll

o I 1
seo 1 1

0 20 40 60 80 100

B C 4:0 Butyric acid
C 6:0 Caproic acid
HC 8:0 Caprylic acid
B C 10:0 Capric acid
C 10:1 Caproleic acid
B C 12:0 Lauric acid
B C 14:0 Myristic acid
B C 14:1 9c Myristoleic acid
B C 15:0 Pentadecanoic acid
B C 16:0 Palmitic acid
B C 16:1 9c Palmitoleic acid
B C 17:0 Margaric acid
B C 17:1 10c9-heptadecenoic acid
C 18:0 Stearic acid
C 18:1 9c Oleic acid
mC 18:1 11c
C 18:2 n6 Linoleic acid
B C 18:3 n6 Gamma-linolenic acid
B C 18:3 n3 Alpha-linolenic acid
B C 19:0 Nonadecylic acid
B C 20:0 Arachidic acid
B C 20:1 11cis Gadoleic acid
B C 20:2 n6 Dihomo-gamma-linolenic acid
B C 20:3 n6 Eicosatrienoic acid
C 20:4 n6 Arachidonic acid
C 22:0 Behenic acid
C 22:5n3 Docoi_ahexaenoic acid
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] iNo: Insect Ol
Interesting fatty acids & diarrhea results B seo: soybean Oi

Impact of insect oil supplementation on fatty

= Increase of lauric acid and reduction of acid profil of milk
Omega 6 in the milk of sows fed INO .
compared to SBO 15,00% 13,00%

10,10%
10,00%

= The higher lauric acid level could explain the 5,00% 0340, % 1,36% 0.88% I
numerical reduction of diarrhea during the first 0.00% . .
two weeks of lactation in INO piglets Lauric acid Omega 3 Omega 6

Impact of insect oil supplementation on

- Results obtained in healthy sows and piglets: diarrhea in piglets

what would be the results in challenged 2,50%
environment and sick animals? 2,00%
1,50%
I B B
| ~
0,00% L]
d7 d14 d21
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Results weaning performances

Effect of dietary oil source on piglets weight from birth to 35
days post weaning

: : 30
Whether at weaning (28d) or fattening P=0 537 P=0.377 P=0.173
(63d), piglets’ performances did not 25
differ significantly between groups, 205 249
although the individual weights were 20
numerically higher in INO compared to 215
SBO:
10 765 7,91
D1 :+3.8% i i
5
. D28:+3.4% 1,33 1,38
. mmm L
. D63: + 1.9% 1d 28d 63d
ESBO HEINO
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Conclusions & perspectives

Sows

Next steps (work in progress)

- Milk quality: sows fed insect oil had a milk rich in lauric
acid know for its antimicrobial activity.

- Back fat thickness: a tendency to have higher back fat
thickness in sows fed with insect oil (lower mobilization of
energy reserves during lactation leading to better
reproduction performances)

Piglets

- Numerical improvement of piglet weight at born, weaning
or 1 month post weaning.

- Numerical reduction of diarrhea prevalence during the first
two weeks in piglets

- Economical impact in farms

-0C

INNOVAFEED

- Explore impact of insect oil on intestinal microbiota of

sows and how it is transferred to progeniture

- Explore impact of insect oil on the intestine integrity of
piglets:
« Immunity
- Histology
- Microbiota

Nice to have:
Doing other experiments in a challenged environments
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